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(54) CLOCK REGENERATION CIRCUIT, FREQUENCY ERROR 
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(57)Abstract: 

PURPOSE: To make the clock frequency 
and the bit transfer frequency coincide 
with each other to increase the clock 
regeneration speed by estimating the error 
between the clock frequency and the bit 
transfer frequency of data to control a 
phase locked loop without waiting for a 
cycle slip in a clock regeneration circuit. 
CONSTITUTION: All input data signal 
DATA is synchronized with the phase of 
an output clock signal CLK from a voltage 
controlled oscillator VCO 57 by a phase 
locked loop PLL 56. A frequency error 
estimation circuit decodes outputs of 

latch circuits 120 and 121 and estimates the error between the CLK 
frequency and the bit transfer frequency based on quantized phases of 
CLK and DATA for preceding transition and current transition by a 
frequency overs/ shorts signal output circuit 1 22 and controls a 
multiplying charge pump 228 of the PLL 56 by a phase synchronization 
control circuit so that they coincide with each other. Thus, the 
frequency pull-in speed is increased to increase the clock regeneration 
speed. 
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m*mi ] a#«#±u mimw&M 

mmis. atrial p ? >? m-^vm&mmnzr- z m^<o 
l x aw? *> <t 5 cent® ^ nr c c i £*r& <t r a ^ 

p •> *B£[g]&8 0 

t) HJ *WEE^*9ffll <*ft & * + - 2> > L T C > 
5C4«fifti« 1 3Mfi(D> P ? W*!elK. 

^BJIB^- £fl-*f <D^ 1 <D U^;U*>^^2 (0 U-^U^cd 
a»«FCc^9^-rs*l©^^^H8Si. mflBmffl^P 

6»K S2©7 ^ ^iKOHiM^fa - K Lit, 
MIB^P ^m^O^^iHafB^-^-^Obr^ 

il5tl©fg#4*tf, mtl^P ^ t?m-^ (fib, m=4 

«_t<DSi&) *ffl^rsy>y*^u.-**Kttr«iai 

^ft^BJIBf^ *fi^©IS 1 cd cd 

mt> p ? ^m-^^faia-r- zm^<om 2 <o i/^es 

KbT, BJE*a* ^©^©JS^ilWE?*-*^© 

<b€:#®[<hT^if^ 1 X«2fBi8<D* P ? 
0B„ 
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tCW. ^IB{4taR^U-^(D^^-^^>y<Dffl^mE 

[it wvzm^mmzvvzm^ (fib. 

m=4H±OB8) «:^ffift**£fflflaa»<fc. friBm 
tB^P? ^fi#^:f r - ^ff#CD^l(DU^JU^6®2CD 

» ^-r^>micT)^^^@?gi. mr 

mt. Ctl6SK 02flD^^^[nlK©Ui^<l-^ ; &^3 
-FLT, iSiB^P^^M^OS^ifrE^^fa^ 

^0»<k, MIBjEtBffi^ff-^iSufBA^ifi-^i^^sa 

y # > ^fg«im^ <bit m^-r s c 4 *»a 4 -r aeta 
^BirtB^ 1 2 ©«apoc«a3 n/cs 

30 rSj«rJB^(nl4L, Sl<DffigB^|?iam2<D-r7frol14^ J P 
©»2<Dtt8Rcjffitti**v -»2©iSSaJ«rHl*3SK:«K3 
ti^t3l3(0— ^f|nitt3R^<b, S.l.<Dj8SWj6»2<oaS».. 

5tl^4(D-^t4^ J F-<?:. *i©jssp^e»*2oa 

4, mi(Dffiffifrhm2<Dmm^<Dyjfa&mwQ±L.. 
m 1 oagp^^fB^ 5 (D-^mtem+oim 2 (dsspccs 

fa&m* com 1 ottsrc&Rs «r 2 cds^^ 1 cd 

4, * 1 CDffigP^lulB^3 0-*f^tt^^CDm 1 CDffigP 

ccsissn. »2(3r>a»(cfrE*ic[)^+-^#>^iB 

fijfi-^- £ fx$mmc * 2.<D * - ^ # > ^1ES6fi# 

^«*&3tia^2(D+^^*>'^4. Sfll CDS^SrlirrlSlft 
3 cr> * + - > ^BEttS#3^0U&3 n a^ 3 <0 ^ 

50 KD^dcmmzft. *2©saB8K:inH»3©^*-y 
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mmmn&&& z ti &fH4 (d* + * t £ m l x^z 

flE*«W«EEt hxnmZ SSfdJH 1 CD-^lt^T- 
<Dig 1 4>tt8ftD«I£&l^^ 6 ©— ^Ifttt*^©* 2 

[0 00 1] 
[000 2] 

[^*©s»j] 

[0003] C<D* p 9 ^«StHB«, affiHWWMll 
■Jl/-:/ (PFLL) frt>UZ>&<DXh*) x 034*. 1 
Wf-^fgfiirNRZ (No-Return to Zero) ff 

[0 004]J/c, 2tt®E#J»*S8 (VCO) . 3 

2 ^ ffi^j s n a m# s v c o © (ftffl* 

9 0° ««S*r«cSaHS«#S»co.*»*fc*<3WB« 

[0005] J/t, 4«»7>^!y^fc3tlXft:&fiifflJa 
iftft»aiS(PFD)T*9, 5»NRZ®#<fcmiiW 

♦IlfcfflS (PDK 6»NRZe#ijffiS«|3Cc:j:0S 

6 n s ais* s v c o q <t <&{ftffiKii**Hu -r & e fits w 

S (QPD) -e&£ 0 

[0 00 6] S/c. 7tt{atB«fflS5^6ffl^3tiSfl[ 
K^tftHMt^Q2CcS-5l»r, NRZfi^i^EE^®]^ 

jss 2 ^ffi^ft^ s v c 0 1 (omaum £&m-r & mm. 

SrtftHiS (FD) t?*S. 

[0007] *fc, 8ttffitB»fflS5^6W^Sti4ffi 

U-J*Z7 jJVZtLX&mtZfr-'fy <>12 (L 
F)r*0 % 9(*NPN h^^^jr, 10. 1 Uig 
R 1 2«n>T : >if-c*a tt 

[0 00 8] c<Dfr--?y <<)1<Z 8fr%Mt>2tiZmK 
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Vctt. *0fflWffiibr«ffiWffliatBg2(C«|&Sti % 

[ o o o 9 ] c<d* p 9 *w£ie]?g«, beemmuhi 

2©ttl*M#Svco«:NRZfi#a#^6ll*0fc*n 

*jl/X'J ^^Ctcc, EPfc. NRZM#i»ffMffll*S 
21 2 Otittfm S vco OffiffiMftaV 3 6.0 s <CJ£# * C 
£«c. NRZfi#©bf? hK^«m&«EMBIHHI 
10 2©fll*<l^Svcp©H«»iORS**mL/. NRZ 
flWOt:* hK^tttt<b«BEMf8»fiS2<DtUAS# 

[0010] a3fe©ffi«*ffl»S^*-^#>^©- 
tffl • • ^3 5 

t><Di)mM2tiXI<>Z>a 

[ooi i]i835^ i 4 temmmmx$> o v 15 

20' -^Sti, ra«Ml#A*WfC«:-A*«#.l N#A* 
9^§B (D7»J ?^n«;») T*&£ 0 
[0 0 12]*fc, 16ttA*fi#IN*A*U 

HB-e*&. 

[0013] *yt, i7«7 7fiBi5©UBHi*/ 
»»©lHA«#S„ B cE)JBift»t±fcr htdtiXDT v ym 

-^UP^ffi^-r^NANDHISS-e^^,, 
30 [0014] i/c, 1 8B77fiRl 5<DJEtBttit)Q 

2/3 5rh^OSitANDj8IU WEfflffllffcfiS 

WN*tB*irSAN-DH»"C*4. 
[0015] t/c 19fJft-^>7'^l VC 
CBttSMEE, 2 OttNANDHBl 73&»e>a*3ti5 
T^i^UPWOON, OFFjWBIffllShaPNP 
h7>^**, 2 HSANDBB1 83^6ffl*3n5^ 
^>ft^DWNCC<fc0ON, OFF*s»J8PShSNPN 
40 r7>^**-C&£ 0 

[0016] cccc, (ftfflttfflsi 4tc*5i»r». 

[0 0 1 7 ] COfem. C©»&CCtt, 7>^3-^^ 
50 WN = H^;l/i/^ fl 
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[0018] LfciWo-c, ccom^at. ^ 

^19CC^^r^ PNPh7>^X^20=OFF 1 
NPNF7 % 2 1 = ON £ ft 9 . )l-7'7j)\,2 

mfoh*-* - 1>#> ^ i 9 «c«st*s»niits' c l let* 
[0019] ctucttL-c. mj£mw§mm<D&t>mn 

5<0ii!tlffl*/Q = HU^ttt5 o 
[0*02 0 ] C<Z>»^CCtt. 7» 3 >;h^ 

4vc<r»&IRL T *:/«#UP = LU'SJk ^^>fi^ D 
WN = LI/^itcS Q 
[0 02 1 ] lWiot 4 C©#&{C« % * + 

1 9CC*JC^rtt, PNP h^>^X£2 0 =ON. N 
PN h^>^X^2 1 = O F F i ^ 0 , 

[0 02 2 ] 

2 om^m^ S v c B <D^I^ £ <DKS* &m-r 
iilti^ot, NRZfitoe? htEantttt&« 

2<ftoT<&£, ^ n^s^eai^ti^m 

[0 0 2 3] CCiC, fi^tttUe5&C/jaft»tttUS7 
©^V>£±tf&<£0CcTS*a^ia*, NRZfi-^cotf 

-f 8^6tfl*3ti-S»ffiV-c*iK«>-&C £# 

[ o o 2 4 ] gi 3 4 icTfi-rmmstiktiim i &m*zmm 
2 © tH^ft^ s v c o ©ja»a t (owmzntm l r 

[0025] S3 5(c^-r{4tg^ffl^i 4tfim?zmm 

S3 5CC^-r(4tH^ffiSl 4{Cfel>r«, ?>->3*h 
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O S ©»£*SB«C ft 9 . A^m^ I NOlKWfcfcStlfi 
T £ C £ tfi T* t & I » £ I >0 MB j£ * o fc . 
[0026] S3 5CC*VT^*--^#>:/l 9 

03 5(C^T^*->>#>:7 V 1 9$Cfcl>T«, A;trfl-st 

10 S < ft 0 . * - > :7Klhfi4<D' W X < ft 

££. cncct6SLfc«>ff3&sH»cftO. A^ft# I N 
<OBfiift(c*tJE&-r* C iaWT* ftc> £ c» 9 IfflHj&a**"-* 

[0027] *&m\* % fr*>2>&Licm&. *? a s >y • 
u /c ^ p ^ ^b*hb*««* £ c £ i (ommt t 

[0 02 8 ] *fc, *«Wtt % JHWRM^tUOXaft 

20 *bo» cm, w^n v ?n£m&ic&m-?x> 
[0 03 0] j/c;.*s» ^^-^4<>^lgiftfi^ 

(Dv^l/^ifl^A^m^e^Lfc^^^g v Yrtfo* 
30 iST&c£^r*4J:^icL/c^ + -^*">^ffi«'r 

[0 0.3 1 ] 

[SS^K«fS/c*©fg] 
*mm>V n ? ^HililK • • 0 l 

[0032] cccc, mmm>\'-z?2Gte. r-zm 
40 E.mwftm& (vco) 2 s^^ai^^ti^^n^^m 

-^C L K C0{il9^r 7^- £{f-^ D A T A iCffiM $ If ^ ^ <D 
[0 03 3 ] Jfc (4tBI^»;l/-^$lJiaHplB2 7 tt fc 7^ 
C L K £ 7 s - D A T A t (DM^tZ tl/c{4t|^ 

£. T-$m^vAT A<D^m<om&^ti<5tf2>2u ? 

?mnc L K t f 8 - ^ ff-^ D A T A £ (DS^-fb5 tlfeffi 
50 ^P^^m-^CLKCD^S^^-^fl^DATACDt 



MWTZt><DV$>*>. 

[0034] *9mom»ammmmBn • • 02 
02 &*ftw<Dmm&wmffiEmm<Dmm$iwmv$> 

0883 3 

[0 03 5] CCK, ^ffi<tH»3 0tt. *ci?»a-* 
■CLK4mffi*P**A#tf 1 ^tfm ({IU m = 4« 

[0 03 6] &tt % 7^«3 mfH£'Ci??fi 
-^</> 1 ^</>m^^-^ff^DATACr>S|l CDU^ijU^e 
»2<DU^U^<D3*£B$ (ffljLtt, HU^6LI/^ 

[0 03 7] ^**H»3 2tt, mffi*Ei7*A 

-^<*> 1 — *m*7*-£A#DATA<D»2©U^l/jfr>6 

[ 0 0 3 8 ] *fc. ntWMSttSA-Wi^BHa 3 
7^§B3K 3 2CDffi^ft-^^7 : n- Fbt, 

* p „ *A#C L K©ffl«SRi f*- D A T A<0 1' 
? h^«^&(DBM«^r^J9«^||}i]EA-9 

[0 03 9] *ftW<Dmmtti^ • • -H 3 

(Dmmmmz, ?v?mm3$±, mmmmv&se. 
£* ^KttA#<t it ffi^-r-s £ 05 tor 

[0 04 0] CCfc\ 7^i»3 5.B t «ES0flP%£ 

* A#<t swam a a^ i * m*j-r * «> cdt-& 

[0 04 1 ] *fc % MSIBR3 6I2. 7^HH3 5 
cDiEtBffi^fi-^i A#A# I N £ zMimmt&mL % * * 

[0042]*fc % HSfS[§J3g3 7tf, 5**08835 

(ommtim^t a* a# i n i &&&st«i& l % * * 

[0 04 3]*SW©ft-^>7-' • H4 
S4«^B^O^^^^>7*Or>MMt^Bg0-C^)D. * 

tfrSstf^T/BMOi, C©#>:7»4 0{CIBK&*EE* 
#a&T5IBibmE^*©K4 1 i^WL/ri^ 0 
4 2ttffl;fci8~c&£ 0 

[0044] ^/c, 2H>^«4 OCCfcHT, 43tfS£SP 
4 3 A*>6*&gJU 3 CD^rSj^r/lE^rSj («fc&si6*i* 
^l^r^J) ttZ-JjfaftM*. 4 4tt*g£P4 4A*p£> 
3ggfU4 B-NCD^^JH^rfiji-r^— ^ffiltt*^, 4 5 
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«a»4 5 Art>6»ffl4 5 B^(£#ft£Ji:frft£-f 

[0045] 4 6«aSSB4 6A^6SSP4 6B^ 

©*fil*)«*|fili-r4-*lSltt«^ 4 7««354 7A 

4 8 tt*SSB4 8 A^6«ig|J4 8 B^<D^£jfc^5J<>:*r 

[0 0 4 6] Ch^fpH4f^4 3-4 8WJ, £^ 

io s/B-f £c<t#r£& 0 

[0 0 4 7] CC^C, -^fajt4*^4 3«, .JMB4 3A 
«:Rtt«EE9B£BBS4 ltcf&RSti. -JfSltS^4 4 
«»4 4A*-*l^tt*iF-4 3<D«»4 3B«C«tt 
Sti. -Sfilft3R^4 5tt, M4 5.A^-SfS]tt^ 
4 4©B«4 4BK««3h l tttf 4-5 B£tfj:fttt4 2 

[0 04 8] £/c, -«Wtt«f4 6tt 1 SSSP4 6A* 
Hi*i£4 2ttffi^i*ft, -#fi14*^4 7tt, SSR4 7 
A*-*Wf«^4 6 0«W4 6B€caStt3n. 
20 tt*f4 8"tt v iSBSB4 8A«r— *|ajtt*^4 7©«iS4 
IBlcmffiZtl, SSP4 8 B^Ig»mjE^^[Hl5§4 1 tc 

[0 049] $/c, 4 9-5 2«+t^>^ UPtf^ 
EE 1W»»«B©IH^ A#©«iSBR*±t« /e&KfitBtfc 

[0050U/t- D WN(2«EE«f»»H»(DtllAA^ 

/DWNtty-?>A#iSRMfffc**SK^ 
30 ^>fl^T'£>£ 0 

[0 05 1 ] CCiC, 4=t^>^49«; 3gg&4 9A£ 
-Jfftnm^A 4(0«S4 4 A^CSM^n,. 5^4 9 B 

[0 05 2 ] ^/c, +t^>^50tt, SSP50A^r- 

^ttm^-4 5<c«gp4 5 Atcmmsti. ssbs o b 

[0 05 3 ] ^/c, 5 1 SSP5 1 A^r- 

40 *I^tt3R^-4 7®*aP4 7A«C««Sli 1 «»5 IB 

[0 0 5 4] +t^>^52lt iS355 2 A^— 

*«Itt« : F-4 8<C«»4 8AK:»il3tl. Mi52B 

[0055] 
[ft/B] 
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S0a«aK2 7 4HM* £ ft^f DATA <Dtm(Djg& 

mictov *> t> p v >?mnc l k £ -r- *<i-^d a t a t 
cLKcomm&ty'-zm^D at a(d\z y h&mm®. 

[0 05 6 ] EP*3, v-f&mcTK. t?n 

^^M^CLKO^ffi^ch^-^fi^DATAOb'^ h 

m^tf-T-zm^D at a<dv v ngiaaa»«c— a-r 
[0057] Udm, if-Y ^tr^c, ^ 

[0 05 8] *^M©^i^^JiS@K — 02 

0CCJ:*), ^P^ifCLK*m^P-y *«^</> 1 

* ^ff^^ l-</nn^f-^DATA©S 1 <DU-^ 
;l/^6^|2CDlx^;b^<Dil^a#(c^^5 : -0, ^?«8 
3 2KI:feC>r, mffl^O^l^^l-^m^f-^ 
^DATA <D0 2 CD UtJUfr 1 CD U^;l^CDjI5f£B$ 

[0 0 5 9 ] cnCC<i:^ x ^-^ft^DATACDSifleJO 
j^B$CC:fctt£*P ? *fi#C LKi t 7 - £fi#D A T 

Atcom+itztitcmmt* ^-stw^data©^ 
[ 0 0 6 0 ] e lt, mmmmimmmti^mm3 3 

[0 06 1 ] L/c#->r, y :/4£Ffc-r 

tC % ^P^i^CLKOMSi, f^^ft-^DAT 

H«»SH*tB01»ii{fc%H*Cib*JT?*, C*a4. fll 

[006 2 ] #»H©fiM**HJg • • S3 
fi#iA*S^IN<b«:IWia«air*Ci«cJ:0. * 
>t/H9 h'WX%£BR4i^£lsTl»&lHD'C. A 
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avsigr •> p ££sjc h u^it^c t 

[0064] ^/c, y-)>fl^DWN4H U^U<fc*TS 

10 >M-9/DWN4S£S(CHU^^<br-5Ci«cJ:"5, IB 
;*7iS4 2 ffljfr6S8&4S6Li&tf C 
[0 06 5 ] CCfc % 7?:/fi#UP. 5167?^ 

CD— *|pJtt* J P4 5, 4 4, 4 8. 4 7<0«B»4 5A, 

4 4 a, 4 8 a, 4 7 Atc*f-r^enJn«, -en-en, * 

t^50, 49. 52, 5 1 4^0T?fto4iS. 
[0 06 6] T-y^fS-^UP, KR7^/« 

C*l£**^£5 0, 4 9. 5 

20 2, 5 l k:<£9j£^3*T£Q-e, t-^>7* 
[0 06 7] */c, *&m<o* + -&#>-*tc**i**T 

Rlll*BE#fi£@&4 1 4> — ^tt*?-4 3©i8» 
4 3 AOSflERtf— #fa14*?-4 8CD^P4 8 B<D^SE 
3&«ffl*»4 2<D^/±i[Hl— ftl»bRH— OfUECCttS <£ 

W^sci^rt, WH> r -rx©gj»<Dffi«^fc4Hs 

30 CiWSi. 

[0 06 8] CCtC, -^14^4 3-4 54, 

£/3^FWE4V TH , — *rfiltt« J F-4 3<DaaJ4 3A<0 

pau p ster^^ , fs#/up©fie4Mir*<fc k 

firt**^4 4©«KB4 4Acr>«EEV 44A tt, V 4J .-V TH 
+M^V„.-V„itt0. -*ffiJtt3R^4 5(Dtt»4 
5A(D^(EV 4SA «, V 45A = V 42 + V TH -V 4l + V Trt - 
40 MitcS. 

[0 06 9 ] -ecr, V 43A = V 4l t^ceJ: ; 5CC^T 
€>iS^CC(J, — *fi!tt*-T'4 4 4a4«WQ„„tt 1 C 

(V 44A -V 45A -V TH ) =C (V 43A -V TH + M- (V 
«. + V TB -M) -V TH ) =C (2M-3V TH ) ttz*. 

[0070] tB^«4 2ft:atnui««aki 

(bit per second) XDTD (data transition densit 

v) 

50 [0 07 1 ] $/c, **W©^*-^*>>^4 2fflfiBffl 
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[0072] 

[HJfiOT] «T\ H5-H3 3**JHl/t. *9MM>* 

[0 07 3 ] *»lJ!<D*ia * *W£[e]B<D|jr 1 ££ttffl • 
•^5—^2 2 10 
m 5 * a v *W£HB(DSr 1 HflS«©«d5«f 

5VrHBHr**K 5 5«^n7^if*B4 

[007 4] ^fc 5 SUWmmto-'? (PLL) r 
iS(VCO) , 58{^D^i^CLKif-^i 

#DATAt©fiaisRii*«a-r4tt««WMi (pd) 

[0 07 5] CCD{itB&ttJ3l5 8te> 0 6 K^rT J: 5 CC 20 

©7^B»r*»), i^~*A;W^D&c*u **fi-^ 
CLKtfAASfV HJMA/rtK-C«c^--5fe^DAT 

[0 07 6] 6 Hi^ ^0B6 OCDJEtBttttQ 

^^>e#/DWN*4j5sr*s<EUi*i(iT-*# ! r5A 

[007 7] ife 6 2«7!y^[n|B6 0-Oi5?*Hffl*/ 

Qi^-^fs^DATAi^^r v7mm)P&aix& 30 
r » ymn/u p ttat &fiKHi*«? *«t 5 a n- 

[0 07 8 ] CCiC, ^-^fi^DATAtfHU-^JUK: 

*S^DATAJ:Ofc^ri>£»&K:tt, ^y^msg 
6 OCDIEtBtttfjQ= HU^k ^ ^@B6 OCDi^fgtH 

[0 07 9] CCDjfSm, 7 f -^ff#DATA = HU^^ 

i^/DWN-Li/^;k r 7^up = Li/^;k 40 

mkr v p = h tuz> 0 

[0 08 0 ] ^UT, f-^DATA=L 

P = L U^k SffcT » ^ft#/U P = H UtJUtftttt 

[0 08 1 ] cnCC^Lr, f-^fi-^DATA^H W 

^7=-^^DATAJ:0^iin-Cl^Ja^^t3:, ^ •> 
*@B6 OCDiEtSaj^Q^LU^k ^7f@B6 0© 50 
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[0 08 2] CCDSm, f-^f|§DATA-HU^ 
CC*SIHtt. y^>ff^DWN= LU^k 5K^> 
i-?/DWN-Hl/^;k T7 7 , (|^UP = Hl/^k 
Sfer ^Sf/UP = L L/^itt*. 

[0 08 3] -e-Ur, f-^DATA=L 

[0 08 4] t©J:5«C. {*tB^ffi^58«, 1EW 
IKS 5 7*fca*?ft**n**«#CLK*7 s --* 
g^DATAt^^U^I^if-^DAT 

fi#r*47^«UP, SR7^«f/UP t # 

^>fl^DWN, J5£y2>«#/DWN4l#4C±J&s 

r^&Jr^&tSftrfc^ *>5/a * h'<Ji'Xft£HB 

^iltl^^O-C, r~£fI#DATAQ]gjf{fc; 

[0085] ifc, H5CC*Jl»r, 6 3tt^O^S# 
CLKC?>JS«RSSt<bf r -^ff#DATACOtf ? h«£gjg|» 

[0 08 6 ] Sl/c, 6 4tJf r -^m^DATAOM[ilO 
a»B*CCfcW&*P » ^ff-^CLKi^-^ff-^DAT 

A©ffi*H»^<t. r-zm^DATA co^m<omm tc 

? ^fI^CLK£x-£fI#DATA<DtetB 

aHKMHfil£BBr*«. 

[0 0 8 7 ] ccommm&mmmffieiicte^x^ 

[0 08 8 ] 

[an 



13 







0^ 0 < n/A 


1 


n/A £ 0 < 2 n/A 


2 


2 2£ 0 < 3 */4 


3 


3 n/A ^ 0 < A n/A 


4 


A n/A ^ 0 < 5 */4 


5 


5 ir/4 £ 0 < 6 n /A 


6 


6 jt/4 & 0 < 7 n/A 


7 


1 n/A ^ 0 < 8 »/4 


8 



[0 08 9]|/c, H8aHR2flt£lll»6 4{Cfcl>T, 

6 5 im&mm*- ^(dldw, c oasis] jr 

;U-:/6 5(*, 07CC^-TJ:^fC, ^P^fB-SfCLK 
©titfl*8fl*IU *P^ff-*fCLK£, *P**fI 

{ifg *»CC T * 8 tg<0 ^ p v ^ ff 43- ^ i ^ $ s cc ^tB< fc 

T*fcc7>r£>* 0 

[0 09 0] c<DilSPI»!;l/-^6 5«. H8JC7jVrJ: 
^tftfiS^tvrfcO, £>P » ^ff-^CLK^P *^fl 

[0 09 1 ] 1^18*. 67{^a^(i^CLK 
mimk 9Kiv2 fI#/C L K £ or * P ■> ^fi-^ 
<*>2. *6*f#*fc«>©aj£HzJK 6 8te*P**ff-S| 
</>2, *6*ragOT*P**©#*3. </>7£f#*/c 

[0 092] 69«^o^^M-^*3,'07*il 
3*l,T^P v$m^<t>4. tf.8£f#*/c&<DjIM^k 
7 OtJ^P ^^m-^</>8^rii$iUr^P^ *{f-Sf4> 1 £ 

~e** 0 

[0 09 3] 7 n*{MgfB*ffi*^#*n?* 
fi#*l, *9#A*Sft*<ft«*iHS (PD) . 72 
tt?t-^>^(CP), 7 3«J^^7^^ (L 
F) T?&& 0 

[0 094 ] £CiC, Hffi-teJl/6 7-70 tUttt. « 
E9tcinTJ:^^S-fe^^fi6ffl*r^ciAST*# 

[0 09 5 ] ^9*, 7 5(dB<3!)»»i44g#i n 

tfitJistizm^Axm** 7 6 i n t&mmm 
SSKfl^A^ffiTr**. 

[0 09 6 ] tKOag-b;^:. i8(C^f»JS 
Oil®H2;l/6 7 4Cttffi-r4«^tC«. fl-^A^T-7 5 
fc*P**fi#CLK*A*U ER«#A*Ja*7B 
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[0 0 9 7 ] 7 7MaK»C*i3. 7 8»jBSItO 

SPHEE V C #A* 5 ti SiEEfWfflJWEA**^ 7 9 « 
iBffi«ll»«E V C 4 KCHflKc * *K»BE1HflP*EE/ 
VC#A*3n5SO»«W«EEA*«^ 8 0. 8 

Hix>/»xy> hJgCDME S FET, 82—84 
«fiin"C**o 

[0 098] C <Z>iIJ£42;l/£^ 8 CC^~T jl^-feJU 67- 
7 0 <cttflrr*ateKtt, iB8«fS«BEA*»?-7 8 cc 
«^-^7^;U^7 3©*J^a*W3E*A*L/. 

io assaawEAjarF- 7 9 cc « ji/ - ? a )i z i 3 ©5 
.- «a*«E*A2rr&. 

[0 099 ] */c. SSB^^rW**).- 8 6ttV 
-**py«, 8 7 ttHtt«tI». 8 8ttfflA8l$-C* 
*. 

[0100]*^ 8 9-9 5ttf^»J/a>»OM 
ES FET k 9 6- 1 0 UU>a>^> hJBOM 
ES FET. 1 0 2, 10 3ttfiSu 10 4, 105 
tt*-f*v- FT?**. 

[0101] */c. o u t tiA^fl^ i n-K*tt£0/cffi 
20 /out « A^Jff i n (c*f l£ L fcttttrtl 

* outdlilHM^out*^*-F104W 
7Htft4Hl*fif, /ou t dtttftfcW^/ou t- 
*y^*-Fi 0 5r>7 h(sT&*U;bfi4rt?**.- 

[0102] c©8g-fe;l/Sr, B8 fCTjrf j!E 

■bJU 6 7 tcfl^*r *»^CC«, W^m-^o utilt^ 
a?*S#*2 4f#*t<!:#r* % ft^m^/o u t <b 

t,T*P**fi#*6 4f#*c<fc#T?**. 

[0103] */c, iBBHJH^-^e 5tt. H 1 O'fcS* 

30 §CLK«^P^i^lilTat>^. 

[0 104] ifc, B10*. 10 7«^P*y^1t^C 
LK«riSS0T:^n^i;.e^*2«r»*yt»OiBS'fe. 
1 0 8W^P v ^{f-sf #2&ili£iy-c#n-y ^M-^ 

[0 10 5]£fc. 1 O9ii^P-^^fi-^0 34SEL/ 
r^P!y^fi#*4*f#*yttf)(DjaiiH2^, 1 1 
a v l>m^<t>4 iiaMLXZay $m^4> 5 *S */c^ 
Oilii-b^-C**. 

[oio6]*/c. 1 1 \\%^xiv^mm> l^ssb 

40 TT^Py^^*5*f#*3fc8b©^>^-^, 112tt 

[0107] J/c, 1 13il^n^If*3ta5l 
T^Pt;^m-^074f#*/c^CD-Y>^'-^, 1 MB 
^P 4 4JS^L/T ^ P v ?m^<t> 8 4l#*/c 

a6©^>^-*-C*&. 
[0108]$^ 1 15ttig-feJH 10^6ffl^3 

ffll^flS $#*^P^^m-^^9 * >^*- ^ 

50 T'**„ 
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[0 109] Sfc. 1 1 6tt{if§I^B*HX£^£*a* 

?mn<t>\, <t>9&Ati2ti*>mmmm ipd), i 

* (LF) V&2> 0 

[o i i o ] S5ccfeiiT, l 2 Ottx-^fi-sf 

DATAOH I/^;^<5L l^l/^©«£l5K::fott^ * 
P y ^fl^<*> 1 -0 8©KJ^^ ^^"T^CiCCj;^ 

^B$CC*J#S*P* ^fl^CLKif-^DATA 
[OllllSfc. 1 2 U^-^fl^DATACDLU 

^^e>H v^)i^<Dmfe^ctetf*>>7u y ?m^<t> i 

D A T AOL l/«^;^^H U^U^<D^£B${C:te#& £ * 



10 



: a^^fi^CLKi^-^fi^DATAiCDa^t&tH 

[o 1 1 2] mi i cn^^v^tassi 20. 12 

l£cfc9f¥b<^r^-C&9, c*i&^9*Bg51 2 
0, 1 2 1 CCfcOTW:, ^-^A^ffl+D 1 -D8(C 

iA«fC(Clt ^-^fi^DATA^A^^tl^o 
[0113] C0«» % f-^(I^DATA(DH U-^ 

f-^(|^DATA<!:©l^t|it@iiA^„. l i, ^ 
^^■HBl 2 0©jEffltH*Ql-Q8i<DH««. it 2 

[0114] 
[»2] 



A/?H~L 


7 v^SSSl 2 0 OJEffittirt | 


Ql 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


Q8 


1 


H 


L 


L 


L 


L 


H 


H 


H 


2 


H 


H 


L 


L 


L . 


L 


H 


H 


3 


H 


H 


H 


L 


L 


L 


L 


H 


4 


H 


H 


H 


H 


L 


L 


L 


L 


5 


L 


H 


H 


H 


H 


L 


L 


L 


6 


L 


L 


H 


H 


H 


H 


L 


L 


7 


L 


L 


L 


H 


H 


H 


H 


L 


B 


L 


L 


L 


L 


H 


H 


H 


H 



[0 115] J/c, ^-^ff-SfDATAcDL U-<;U#>6 *-T<£5C<:fr£ 0 
HK;W©I«cfc^^a ^.^i^C LKif- [0 116] 

^DATAi©fi : HkttfliSaA|8 l . N i, [^3] 
0881 2 l<DJE*mt}Ql^Q8t<DMm*. * 3^*30 



S^btMBIR^ 

A /?L-H 




QV 


Q2 


Q3 


04 


Q5 


Q6 


Q7 


Q8 


1 


H 


L 


L 


L 


L 


H 


H 


H 


2 


H 


H 


L 


L 


L 


L 


H 


H 


3 


H 


H 


H 


L 


L 


L 


L 


H 


4 


H 


H 


H 


H 


L 


L 


L 


L 


5 


L 


H 


H 


H 


H 


L 


L 


L 


6 


L 


L 


H 


H 


H 


H 


L 


L 


7 


L 


L 


L 


H 


H 


H 


H 


L 


S 


L 


L 


L 


L 


H 


H 


H 


H 



[0 1 1 7 ] £/c, BSCCfe^T. 12 2«^**!pHB 
12 0, 1 2 !C0iEtmi^lQl-Q8^rn-Kbr. 

[0118] C<DS«»a^JSe#ffl*H» 1 2 2 



mi 2K^<£5(c*8j53ftT:fo^ mi 2*. 124 

tev^HSSl 2 0 CDiE+BtH^jQ 1-08^^- KL 
^-^ft^DATACDHU^^^L U-^Jl/^CDg 
^BjOUdtf ^ft#C L K if-^ll§DATA 

x i-X8^i-Sf3-^r*^ 

[0 119] it 12 5«7^ ^1*138 1 2 1 OiEffla 
^Ql-Q8^f3^Kb, f-^DATAOLU 
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17 

k t * m^D a t a t om^-itmm^A & L . M * 
^m^itmm^m^Y i -YsfcUtfrrs-rri-* 

[0120]*fc t 1 2 eiir^-^l 2 4, 1 2 5^ 
6a^?n^fi^tffi^^fl^Xl-X8, Yl-Y 

«c*j^s * n v zmnc l k i zm^u a t a <lcd 

(DMBS^fcW £ 9 P » *{I^C LKif - *fI-^D A 



18 



* [0 1 2 1] cn^fn^^l 2 4- 1 2 6<D5^ 7 s 
3-^1 24, 1 2 5tt. HI 3«c^-rj:^6c«Ji83ti 
TfcO, 113^ 1 2 8-1 4 3«Lfg©A^ST-^ 
WlT£AND{eISS'C&S 0 

[ 0 1 2 2 ] C CCC, 5 * ^@&g 1 2 OCDiEffla^Q 1 

10 [ 0 1 2 3 ] 
[S*4] 







Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


Q8 


X1 


X2 


X3 


X4 


X5 


X6 


X7 


X8 
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. L 


L 


L 


H 
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. L 
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L 
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H 


H 


L 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 



[0 124] 
[*5] 



A 0 H-L 




X1 


X2 


X3 


X4 


X5 


X6 


X7 


XB 


1 


H 


L 


L 


L 


L 


L 


L 


L 


2 


L 


H 


L 


L 


L 


L 


L 


L 


3 


L 


L 


H 


L 


L- 


L 


L 


L 


4 


L 


L 


L 


H 


L 


L 


L 


L 


5 - 


L 


L 


L 


.L 


H 


L 


L 


L 


6 


L 


L 


L 


L 


L 


H 


L 


L 


7 


L 


L 


L 


L 


L 


L 


H 


L 


6 


L 


L 


L 


L 


L 


L 


L 


H 



X* [01251 CfrtCftLT, 7 v 1 2 1 OIEtSffi 

^Qi-Q8i, m^itmm^m^Y 1 - y 8 torn 

[0126] 

30 me) 



7 7?s»i 2 1 <ox.mmii 




Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 


QS 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


Y8 


H 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


H 


I 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 


H 



[0127] 
[*7] 



(11) ^¥8-19 129 4 

19 20 

*0S8. 1 6 1-1 7 6«AND[iIK, 1 7 7. 1 7 8*2 
OFUU&g, 1 7 9-~ 1 8 2«AND(b1S, 183, 18 
4teOR[gJggT'&& 0 

[0 12 9] CCiC, mS{t. f-^DATAOH 

^cLKif-^fi^DATAi (Dm^imnmm 

[0128] £/c. t^-^I 2 6«. 01 [0130] 

^Km&ztixto*). mi 4*; 1 45-1 6o«or* imsi 





















O 
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m 


DATA 
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ft 


ft 






















m 
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CLK_| j 

A^H-L 
A£n-1 






-J j 

W — ¥i 

A 0L-H 
A/ffn 




177 

O 
Hi 


& 

178 

<n 
a* 


B 

a 
fg 


# 


A£ n 


1 


2 


3 


A 


5 


6 


7 


6 




*j 


s+ 


s- 




1 


2 


3 


A 


5 


6 


7 
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L 


L 


L 


L 




2 


3 


4 


5 


6 


7 


8 


1 


H 


L 


L 


H 




' 3 


4 


5 


6 


7 


8 


1 


2 


H 


L 


L 


H 


A /? n-i 


4 


5 


6 


7 


8 


1 


2 


3 


H 


L 


L 


H 


5 


6 


7 


8 


1 


2 


3 


4 


L 


L 


L 


L 




6 


7 


8 


1 


2 


3 


4 


5 


L 


H 


H 


L 




7 


a 


1 


2 


3 


4 


5 


6 


L 


H 


H 


L 




8 


1 


2 


3 


4 


5 


6 


7 


L 


H 


H 


L 



A£l-h 




Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


Y8 


1 


H 


L 


L 
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L 


L 


L 


L 
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H 
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L 
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L 
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5 
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6 
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L 
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L 
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L 


H 


L 


8 


L 


L 


L 


L 


L 


L 


L 


H 



[0131] ^9«, ;r-£<I^tDATA<DL U 

k t r- * d a t a t om^immmm a a t . „ z 



30* fi-f- C L K t % fa ^ D A T A t (0&J- \ bfitBIK^ A 

[0132] 
[^9] 
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m 


DATA 
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L 
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R 

SI 


ft 
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ft 

St 


CLK 


















» 


3S 


3 






A /Jl-h 






A £h-l 






177 


178 

(0 


a 

it 


11 










A/ffn 








to 






A£n 


1 


2 


3 


4 


5 


6 


7 
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j) 


2i 




S- 
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L 
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H 




3 
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5 


8 


7 


8 
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H 


L 


L 


H 


A0r>-1 


4 


5 


6 


7 


8 


1 


2 


3 


H 


L 


L 


H 




5 
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7 


8 
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L 
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L 
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L 
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to 133] c<d£*>k.. ®&mmmim®d&G 4ccj: 
K©HiStti«? ff -*m#DATA©tr!sr b&mmkt 

[0 1 3 4 ] £/t, HSfCfcHT, 18 6BP-/^7 
* JU* (LPF) t?**K *P9*m#CLK<DJS8fi» 

K©JH«tt*Ttf*fc»©*9>«#DWN f SrtU^T 
Z>i><DV&2> a 10 
[0 13 5] COP-AX7-/J^ 1 8 6B, il5tC 

ffiA^ft ^ffl*^*** WIS. l 

8 9. 1 9 0ttS!S, 19 1, 19 2IJ+t^>m 
4. 

[0 1 36 ] BSfCfcHT. 194ttn?fttfi 

^^UlllSSl 9 4©*l«JsS««:m-rHBHr*4. 
[ 0 1 3 7 ] H 1 6 196 HWMkttffiMIKA^X 
1, X8, Y 1 v Y8*ORftffl-r£ORBB> .1 9 7 20 
K&ft 1 9 8 B£««9L 1 9 9BMft4NlBB. 2 
0 0IJ*t^ 201tt-f>^*, UNLOCK 
B7 >P ? f «W*ST7>n ? irf * LOCKBP 

[0 13 8] £0mfltoffl0n?*MUBBl 9 4tc 
fcOTB, «^Hbffi«R»a#X 1 . X8 , Yl, Y 8 
tmftlic L L"<;1>£ ft SW'&^SRCc jac £ «£CCB> 
r>a^ttBtflKStiS. 

[0139] C<Dm&. F2 02©U^=LU^ 
;k SftfMIBBl 9 9©HJ* = Hi/^k 7>a^ 30 
«#UNLOCK=HU"<Jk P ^I^LOCK=L 

[0140] ChicWUT, «^tfltfffl»*«^X 1 , 
X8, Yl t Y8©li-rti*>*««»{CHU><Jl/<fctt5ia 

[0141] C<Di#-£, F2 02©U^=HK 
Jk ^tttfrfiiaSg 1 9 9©BJA=LU^k r>P9f 
fi#UNLOCK=Lb^;k P^I#LOCK=H 

[0 14 2] Hl7tt, P9?tttfiBBl 9 4 CD 40 

»2«Wt«*5WiaBWC*0, 13 1 7^, 2 0 4,- 
2 0 4.BOREB. 2 0 5 I -205,«AND[I1K, 
2 0 6BORBB* 2 0 7B-f 

[0 143] c©»2iiiE«©a^«iiJBBi 9 4r 
B, «-f-ftfi«R*«#X f * 1 , YtRaYtn* 1 

(fflU i = l. 2. 3, 4), «-Wtffi«»a«#X 
>*1, Y fc atfY k _«*l (fib, k=5, 6, 7, 
8) (Dtg^CcB. T>P?*ra£¥flff3tlS. 

[0 144] A ND0K2 0 5,-2 0 5. CD 

HI*=Ll/^k ORBB2 0 6©HWj=LU*<Jk BP 50 
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5, T>P9^fi^UNLOCK = HU-^k a^g 

[0145] ctiicMi,x, m+itmmmm^x 1 = 

I, Y1XBY5=1«W I Xtt, JTHbtttiWIfll 
^X2= 1 . Y2XBY6 = 1 <Di&£, XB, 

m+itmmmmnx 8 = 1 , y sxby 4 = 1 a>«& 

KB. P^tt«<bflK3n4. 

[0146] C<Dm£, AND@3§2 05,-205,© 
l^-rtl3^XB^SB©ffl^= HU^ik OR[§13g2 0 6<D 
Btt-HU^. BP*?, r>P^l^UNLOCK = 
LU^ik P^fitLOCK = Hl/^ift5 B . 

[0 147] £/c, H18tt, n9*#«HBBl 9 4<D 
*3»fl5W*^-riaBHrA«5\ HI 8*. 20 9BJ9 

S +WA*Sn4H»»jBa«#A*» 
^ 2 1 O-BMHR^SflKtS -abSAJ!73ti«H«R7 
flfi#A**i\ 2 11, 2 12 KSffi. 2 13Btt 
2 14, 2 15B^>^->r*4. 

[0 1 4 8 ] C<D^3«^J<DP 9?ttEUBBl 9 4 Ct 

&mmzH u^;i/<hft£t§-&{cB, t>p 9 

[0 14 9] CCDii^, * + ^>£2 1 3B3fe«3*l. 
>f>^^2 14©AA=HU^K >f>A-^2 14 
(Dffl^LU^k fiP*3, 7>P^ffUNLOCK 
= Hl/^;k P^fl#LOCK = LU^I/i^4. 

[0150] cnccjtfo-c. aftSMaafi-^s+stfjs 

»B»^a«#S-^*JBtcLU^iftS»&«:B. P 

[0151] CCDit^CCB, * + ^5>£2 1 3Bffii5t2 

II, 2 1 2**>UTtt«S*u ^>^-*2 1 4<DA 
A=LU-CJK ^>^-^2 14©Hl*=HU^k MP 
^, T>P^^ft^UN.LOCK = LU-^JU, P^^fl 

[0152] $/c, il9B, P9*#|fflBBl 94CD 
»4flWE«ft^-rBBB"C*i3, HI 9*. 2 17BJB 

s +^A*3n*Haa»ffi»fi#A*» 

iF. 2 1 8BJH»»^JEe#S-3WA*3ti&JB««^ 
Sfi#A#i8?\ 2 1 9, 2 2 0tt^3i--K > 22 1 
BfiCu 2 2 2B* + >^>£, 2 2 3, 2 2 4B-f>>< 

[0 15 3] C<D3l4tfta0d<DP 9 ^ttlUBBl 9 4K 

*c»tB, ja«tttta«#s+x*3«as»^ja«-#s- 

#«3gctH u^;u<t&£«^fcB, r >p * *ttJB£¥fl 

[0 15 4] * + ^5/*2 2 2B3SB341. 

2 2 3<DA*J=HU^;k -f>^-*2 2 3 
COU*=Ll/^K EP^, 7>P^ffUNLOCK 
= HU^k P9^fl^L0CK=LU^Ui^^ o 

[0 15 5] CfttcftLT, J9«HKBiKA#S+StfJ9 
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[0 15 6] COW^CCtt, **^>*2 2 2«ffitn2 
2 1 £/M,Tfi&m2ft, ^>^-£2 2 3<DA2)=LU 
•"^k ^>m'-£2 2 3©ai^=HU^, BPfe, T> 
D^i^UNLOCK=LU^;k n-y^ff-^LOC 

[0 1 5 7 ] £fc v ^5&C:fel>T, 2 2 6t2U-^x:7 

CK<t£NANDM&T£NAND[pIS&, ME IteNA 
N D 0% 2 2 6 OtH^ft^-C^) £ . 
[0 15 8]*/c. 2 2 7ttn-^x:7 ^ l 8 6#> 
6ffi*?nS^>I^DWNf <tP y^^Hi[pIKl 9 
4^6lHA$nS7>P^ ^UNLOCKi^NA 
ND^S*T€>NAND[pI8S, M E 2 «N A N DH1S82 2 

[0 15 9] *fc, B5«C*j|,»t, 2 2 8Kv;^7 7 

[01601020^ 2 3 0«tH^». 2 3 lteUJ£> 
3S2 3 OfflK«*%»bmr/cA©«ift«btHL@K^ 
2 3 2imt)ffi2 3 0|W*s6M«%S£Uiitr^<D«Sfe 
»Lii*ll!l8-C*&. 

[0161] m*6fcl/tHUSSS2 3 1 *c*Jl>T k 

2 3 3«^>7'aJ, 2 3 4«>i<>^ r a»2 3 3JC|B««|£ 
VB1 *ftl&-r5l8ttWE«^@K, /ME1BNAN 
D®m2 2 6(Dffl^{f^ME 1 ^J54Sbr^^^ 2 

3 5te**;^>*-C&£ 0 

[0 1 6 2 ] */c. ^>^|52 3 3lCfct,>T, 2 3 6- 

2 3 8«x>a>X^>F^(DMES FET, 23 
9, 2 4 0tt*+^ix£T?**. 

[0 16 3] CCCC, ME S FET2 36(X 
€r K W>tclg£l3n, F W>*Ettmi£f6£iaBg2 

3 4<DW*««csgasn, y ki/^>w«cs 

[0 164] ME S FET2 3 7, 2 3 8it 

^>^ttf^^tT^ h^^X^r^O, MES FET 
2 3 7«, Kl/^>^MES F ET2 3 6CDV-XK: 
mffiZti. MES FET2 3 8I1 KU-f>*MES 
FET2 3 7<DV-Zl,cmmZtl. y^^HjM2 3 

[0165] £/c, +t^i/^239(-J 4 -ffi^ME S 
FET2 3 7<Dy-hSO ? FU^>CCg^$n, fiUtt 

[0 16 6] £/c, *t^J/*2 4 0B, -S?:MES 

FET2 3 8<Dy-h23LO*Fu>r>cc^^n, im 
(rcmmm^ 5 8 a> h s n * r * ^ft-^u p 
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[0 16 7] tCCC v JIBttWE«*@B2 3 4 tt. ^2 
lCC^Tcfc^(cfS^?nr*>«9, 02 1*, 24 2tt:fl 
^ME 1 ftXJlZtlhKftm*. 2 4 3«i^/ME 1 

[0168] Sfc 244-250ttf^Ur>3>» 
(DMES FET, 25 l-2 54iix>A>xy>h 
JgtDMES FET. 2 5 5-258ttgR 259(J 
f^U^^/a^MES FET^6^^^-ft-F 
10 T£>& 0 • 

[0 16 9] C£CC, MES FET2 4 7, 248^ 
&&Vi2blfrhtSihm&b. MES FET24 9, 
2 5 0&tfffita2 5 8^^>^-S@Ki«p|-<Dlp|K*^ 
iSJ-i&i^CC, MES FET 2 4 8<D>!r-Rcfci, 
vA^-^-f >4f. ^ 2 2 8<£>ai^K2 3 

oowECP-ouTjWEnans*!. vju^:/^-f >y • 

*i*-i>#>:/2 2 8©HiM2 2 8(D^JECP-OU 

20 [0 17 0] Jfc, 02 0*. mS&ifcbjA<&[ii3g2 3 2 
tOb^T, 2 6 l«sP>!/aBt?*0, 26 2«^*>^*a5 
2 6 UcmmWSy B 2 ^«jf&*r^MK«EE^IelK, 
/ME2UNANDIB2 2 7® W^fl^M E 2 £J£K 

[0171] **>:/g|52 6 lfCfcl»T, 2 63- 

2 6 5iJx>;N>xy>hfC[)MES FET, 2 6 
6, 2 6 l\X*rVHsZ-e&2> 0 
[0172] CCiC x ME S F ET2 6 3, 26 4 
#>^«rf**tf9 f^>^*£r&0, MES F 
30 ET2 6 36i, V - ^ *|g««BE«^@K 2 6 2 CDffi^ 
■«8«cS!»d*i, MES FET2 64(t V-**ME 
S FET 2 6 3/0FU-f>teJgRS*lT"C>&. 
[0173] */c % MES FET2 6 5^ V-*£ 
MES FET2 6 4<0TU-f>CCJK«3ft, h£ 
KU^>CCSSR3*i. KU-Y>*ffl^«2 3 0«CSSR3 

[0 17 4] +tA">>^2 6 6« k -S?rME S 

FET2 63 <Dtr— hZfcO* K U ^ >fcffl&tStl* im 
AO &CfttB«mS5 8^6ttlA$*lS^>f^DWN^ 

[0175] +t^2 67«, — 48«rME S 

FET2 64<D^-hMKU^>tcSM?^ ftyg 

[0 176 1**:. I8B«EESI^HIB2 6 2*C:fc<,>T. 
2 6 8-2 7 0iif7 , bv>3>^MES FET, 
2 7 l«:x>^>*y > h^CDME S FETT&9, 
MESFET2 68<E>y-Mtte, >y . 

50 * + -S/#>:/2 2 8CDfcH;T>$g2 3 0<DmEECP-OU 
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8(DtH*S2 3 0©IEC P-OUTi, IBlftliEEV B 

2<t#l^-m/I<b&&J;5Cc£;hT^£ 0 

[0 177] CCK X C(D7^77^^'.^t-^ 
#>:/2 2 8CC;tel>T\ fl-^ME 1 =Hl/^Jk li^/ 
ME 1 = L ft^f/ME 2 = L l^jKDJg^ HP 

T>P ^fI^UNLOCK = HU^Jl/ (T>P* 
S'tftS) T, 7^1fUPf = Ll/^l, y^>m^ 
DWNf = LK;l/©^ Xtt, 7>D7^ifUN 
LOCK=LU^(p7 ^ttlB) ©il^. M»mjE^ 
*@ffi2 3 4 CC tent tt % ME S FET244 = 0 
N, ME S FET245 =OFF v MES FET25 
4©y-F = LU^;K MES FET2 5 4-OFF 
iftO, MES FET2 4 7 — 2 5 0.acXffi!S2 5 
7, 2 5 8*i6&&@B« % MES FET246. 2 
5 4*>6ft*H0S(D@B<b«Jf5»3ti, iESfrHiiVBl 
«, WSK%VDD<Dl/2t$tl2>. 

[0178] SgibHJ±^£@8g2 6 2 tCteOT 

MES FET2 7 1 = OF F <b& 0 . fg»mHV 
B2f* v «K«EVDD<Dl/2 4 3*iS Q 

[0179] Ctl(C>Pttr, m#ME 1 = L U^k (g 
^/ME 1 = H U^Jk fi^/ME 2 - L Is^JUDm 
£\ IPfc, 7>D^f#UNLOCK-HU^K7 
>P*^tti) "C\ 7-^OTUPf =HU^k 

SS2 3 4CCten~C&J, MES FET244=OFF, 
MES FET245=ON, MES FET254©y 
-h=Hl"^;k ME S F ET2 5 4 =ON£&Q t M 
ES FET2 5 0OV-^iEtt±St5 fl 
[0180] CCMSk. CCDfgttm)E^[eI^2 34^ 
^W^tlSfgifrWEVB Itt, WH«EVDD©1/ 

8t0^ffi2 3 0cD^ECP-OUT4>±^-r^ o 
[0181] a*f, «g»HIBg£@3g2 6 2 KfcnT 
tt. MES FET2 7 1 = OF F <t .ffi»«EEV 
B2«, v;U^^^^>^. ft-y#>^2 2 8<DfcH 
^7ffl2 3 OOlECP-OUTilsj- tD«BE<t&SJ:5 

[0182] £/c v fl^ME 1 =HU^k ff-Sf/ME 
l=LU^;k ft^/ME 2 = H U-^;UDt§^ k fljfc % 
7>n^i^UNLOCK = HU^l/ (7>O^K 
SI) T\ 7-^fi-|UPf = Ll/^k ^^>MDW 
N f = H U^;l/Q*»^ccW\ ®I&mjEJE£lnI8g2 6 2 
*C»Ttt % MES FET271=ON4ft»J, COfg 
IMEEft£BB2 6 2 #>e>tftt3 ft^lgi&HjEV B 2 
aiHaEVDD©l/2J:0fefiir»a]E«cT^0. 
C©£*, 7;l/^7-f>^ - ^t-^>^2 2 8© 
tb^S2 3 0CDmjECP-0UT«TI^^^ o 
[0183] |gifr1tJI^£[g8g2 3 4 fcteivr 

W\ MES FET244 = ON, MES FET245 
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= OFF. MES FET2 54©y- h = LU^<;k 
MESFET254=OFF4tt0, MES FET2 
4 7-2 5 0RO r !gCi2 5 7, 2 5 8 *>6&£[pJKW: k 
MES FET2 4 6. 2 5 4fohti;Z>mgt<D®mLty . 

-^#>^"2 2 8CDm^ffi2 3 0©«JEC P-OUTi 
[sJ-<DHEE <t & 5 J: 5 CcMW S ft & „ 
[0184] CCCC, ^2 2»v;l^^-Y>^ - ^ 
-S*#> y 2 2 8 <D»ft*M9!T4fca&<D $ ^ a * * - 
10 h*C£>0, H2 2AttT>n**ff*IUNLOCK. 0 
2.2Btt7-^gfUPfMW>MDWN f. H 
2 2Ctt7^«fUP l 02 2D^^>j|-^DW 
N, H2 2Etiffi*«2 3 0«Kj)fcniaa«»-i„ > 0 

2 2 f \mt>m 230 Mfr 6» n i „. m 2 

2Gttf-^DATA«rSUr^S 0 . 
[0 18 5] CC$C, T>P **{i^UNLOCK = H 

(t>p 9 *«M8) , r v y'mmJ Pf-Hu^ 
;k ^XlfDWN f = L U^MDig^ ^p 

20 K^ttfti:0«>(St)^(c«, nams»£EIK2 3 
4*>effl*SnSI8«l«EVB 1 [i±SO, ffi*»2 3 
0cDMBECP-OUT«±^T-So 
[0 18 6] CQMOrc. Tv ^fi^UP3&JHU-<^tC 
fr£<h, MES FET2 3 8 #^>:?WE£?tI\ M 
«ftUfiUaK2 3 HW^6W*«2 3 0 6c«Sfci H ,*J 
*Wa&*s. C<D*§£, a^f«S2-30<D«flECP-OU 
Ttt. S#ME1=HU^, i^ME2 = HU«JKD 

30 flWOfcmEEffi<tfc£. 

[0187] *<DSL T » ^m#U P f = LU^k, # 
•»OTDWNf = HU^;WC&&<t, HP^ S 

HS&fcfcO 4><S< ?g»mi±^^lDlK2 6 2^6 

Uifc3ftSig»^VB2ttT»U UjM2 3 0O^ 
ffiCP-OUTt*TP2T£o 

[0 188] C©tt«T\ 7?^OTUP#HKJHC 
MES FET2 3 8^>^IM^«tTC\ il 
dS«DLtBLlHl5S2 3 lfl*>6UMtt2 3 0 (c«SK i VP «s 
40 SStifflS*« % M230(DiECP-OU 
T(i, f^MEl = Hl/^ fl#ME2=HU^KD 

T 9 ^fi#U P f = H U-<iWc J:4«EJj»»i IrttlS 
Lfc«BEffl[^6. ^^Xf-^DWN f =H U^JbfCJ:* 

[0 18 9] COttflST. ^>i^DWN^HU^ 
tC^Si, MES FET2 B 3*s^>^0Kifp4ffC\ 
Hi*ffi2 3 0BJ*»6«SES6LiA*|g|g2 3 2fiijtcm^ i 
D .^*ni&b^ % CcDiS^. ffi«2 3 0©lECP 
50 -OUT(i, I#MEl=HU^;k <1^ME2=HU 
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[0 190] -e<Dfi 7>P ^ft^UNLOCK= L 

2 6 2*^ffi^$n-S|g«r«EVB2«. i-^ME 1 = 
H L--<;k t^ME 2 = H U^JU©JS^C*$WS»Effl[ 
&CM£ 0 10 
[0 19 1] t«it, «>fifDWN*SHU^I/ 
*c&£<t* MES FET2 6 3*S4?>:?ttfE£f?l). 
m*S2 3 0ffla^6«iSfcSfcOii*@l82 3 2WJCC«Sfc i 
D ..,#8Mi&tf#, C©*B^ UM2 3 0OSECP 
-OUTtt, fl^ME 1 =HU^K ft^ME2 = HU 

T» iJ£H L /cH JEffi 4 ft * . 
[0 192]CCCC % C<D*?)l*zru># ■ * + — 

2 8(cJ:ti«. * + 

tt'tJlOtMftt tt^2 3 9, 240, 266. 2 20 
6 7Kcfc9ffc£;*ft&CDT\ ? + -i>#>7%mm^<D 

h ^uxccj:?) Steer sc i^iiu ^-^ft^D 

A T AOSi£{bCt#j£-r£ c 4 ifi-Cft & 0 
[0193]*fc, C©7;^77-f>^ • 
>^2 2 8(CJ:htf, IBSWIffVBl, VB2», fflA 
ffi2 3 0©WECP-OUT£ia— «tttCft*J:5fc»J 

coi94] c<D&^i£ffi&z*LfcmimMm<D#vv 30 

*S£l§lllg$cfot>rM:, f-^DATA^A*^n 
Z>t. ffifMfcffiS5 8CC4Bl>Ttt. «EIWSl»fiS5 7 
^6^§n^)^n -v ^ff-^CLKi^-^fl-^DAT 
A<bO(4tl^M**im$n, fiitBI^I»5Jl — ^5 B >? 
a^g^CL KtD&tB*^- ^ff#DATA®» 

[0195] CCDii^, ttt«HJHil/-^WIffllHK6 3 V 
fP^I#CLKif-^DATAi©fl[ta 
RH#, tf-Y^;U^f y7*^fcf{C ( f-^DA 
TA©»#c:<!:(C«WH;**tS. 40 

[0196]^U, 7-2m^DATA<DWm<Dg& 

micteil £ ^ p * *fi-sfc LKif- ^fi^icoM^-{k 

fttlilM A •f-d«M#DATA©^@©a» 
t3K:fctt£*P* ftfCLKif-^DATAi 
(DM^tmmMA /3 „ 4 CDK<$#> 6 . * P » * ff#C 
LK(D^iSSif- £ff-^D AT AGDtf? h$S£/S&$fc 

7 r — £fi^DA T ACDt*? h&M^^C—Sc^^^^ 
&£^;u*:/^>y . ^ 2 2 8 tffflffllSJi 

50 
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[0197] cccc zavtm^c LKcomtitm&T 
s - = h L"<;uc £ n £ 0 

[0198] C-CKB*, T ? ^{f-^U Pf=H U^U*C 
lECP-OUT^j|J6^n ( ^fa-^CLK0jg 
[0 19 9] Cti^L-C, *n**M^CLK<DJH« 

DATAOfc'? hK3SH««i:t)fejHjibri»&»^«c 

[0 20 0] C©feS, ^>fi^DWNf=HL/^ 
*CS*u v;U^y^-r>^ • * + -t5#>:/2 2 8<Dtti 

[0 20 1 Y^LX.PUy&m^CLK&mi&Sk&T* 

NLOCKft^-- L U^i^n, ffitBB«8il/-^5 6 

[0202] cw^c, c<Dmi$mw<o?u y^n 

tttt^-drtt^DATAiDkr? HBaWjftlBc— 3RT 

£OiS2{b£0 ^CiOT^^ 
[0 2 0 3 ] t»«©^n * ^H^llfficD^2||]6gWl • 
• ^2 3—^2 8 

S2 3tt#IHIi©*P * ^St@IB<Z)»2^a6«©»flE 

B«J5E©»ttSfiHBRIJB^-^ , 2 8 2 ^(Dffefc: 

[0 204] C<Dmmmfr-?'2 8 2(tC*sl>X> 28 
3 Itmmm^ ( P D ) , 2 8 4, 2 8 5^^ 
-/>y^t-^>7'(MCP) % 2 8 6t-Jil/-7'7 
^^(LF), 2 8 7»«£M»»&S (VCO) T 

[0 2 05] C£Ct, {4tS^ffi^2 8 3«, ^2 4CC* 
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[0 20 6 ] 2 9 0^7 v *[e]B2 8 9(DIEtBffl 

tfKK^XM/DWN 1 SSRffl^SHf* 
WTSANDHBr**,, 

[0 207 ] £/c. 29UJ7 *@BS2 8 96Di^tBtti 
^/Qi^-^ft-^DATAi^er ^d-SfUP IR 

vmtr v ym^/u p i **j«-r *s0KU;wjs* *# 

T^AND[pIgS-e^5 0 

[0 2 0 8 ] CC&C. f'-^il^DATA^HU^l/k: 10 

2 8 9(C^t«, jE*Htti;*jQ=HL"«;k iBfflffi*/ 
[0 2 0 9 ] COMM. f-^ifDATA = HU^ 
Xt-^/DWN 1 = L U^Jb, T ? 7*ft*tU P 1 = LU 

•^k set *:*w#/up i =Hu^tw B 

[0 2 10] *Ur, 7^— £ df-^ D A T A = L 

U^KCSR-TSi, ^>i^DWN'l =LK;K 20 

>i^/D WN 1 = H U^Jl/<b^ 9 1 77^1 
nu P 1 = L U-Ok 9 :/«#/U Pl=Hl^c 

[0 2 1 1] cmc^LT, f-^I^DATA^H U 
^JbCC?c-o/fc«F*CC4Bt^r, *n * ^ifCLK'Ofiffi 

^Islffi2 8 9CC*JC>r'tt, IEffita^lQ = L U-^k jgtB 

[0212] t©«* 4 f-^I^DATA-HU^ 
*C*£|iOB:. y^>fa^DWN 1 - L l/*<Jl> % Js&W 30 
>i^/DWN 1 - H U-<;l/, 7^7*f^U.P 1=HU 
•^k Sfir ? ^flf /U P 1 = L U^i 4.5. . 

[0 2 13] fU 4 -r-^ff^D ATA= L 

U^WCJ5<£f5<fc, ?!»itDWNl = LU-<Jk 

^m#u p i = l b-^k ster » vmn/u p 1 = h 

[0214] Jfc, 292(l^f^'Xr^I(D7 

K#A?j£n, [5)»1A«^C tcSK -r- £ fi -^-y D A 40 
TAtfA^Sn*. 

[0215]*fc t 2 9 3»79fBH2 9 2<DiEtBffl 
*Q iSK^- ffl^/D AT A tfrhZV >g^DW 
N 2 StfKI8*">>fi#/D WN 2 ^SKffi^ 
A N D[eJ&S-C&£ 0 

[0216] £/c. 294^7 » *0B2 9 2<Dj£tBtti 

P 2 aVHJST » ^«#/U P 2 *^j«rSHISffl*rtB 
[0217] CCSC, KE^-^fl^/DATAtfHU 50 
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^i/^o/c^icfc^r. *n v £<i-^clko{£*b 

^f-fi#DATAJ:*) fc^n^ii^tCtt. ^ y 
*HB2 9 2tc*j<,»Ttt. iEffiffl*Q = HU^. i£*B 

[0218] CCDUS, MSf-^/DATA=H 
U-*;KC*£IBtt. ^>ifDWN2 = HU^;k g 
fe^^>fi^/DWN2 = Lu^;i/, r^fi-^ UP2 

- L 1"<JV % jg^r sr P 2 = H U^Uifr 

[02 19]*L"C. *©». 7 r -^fl^DATA=L 

J5S^><I-^/DWN2 =HU^i&*) t 7 7.^i 
P 2 = L SKT * vm^/u P 2 = H 

[0 2 2 0] cncc^Lr, JSIg-r-^M^DATA 

;k 2fflHii/Q=Hl/^;l/ift:^ 
[0 2 2 1 ] J^lsx-*<i-^/DATA = H 

U-^MC*5IBW: % ^>fi-*IDWN2 = L u^;k 
fi^>(lf/DWN2 = HU'<;k 7->7l^UP2 
= HMJk SET »^«#/UP2 =LU^I/£ft 
£ 0 

[0 2 2 2 ] ^UT, JSE^-^fi-^/DAT 

^k SE^>fi^/DWN2 = HU^Ao&Hflf$3 
ft. 7 7^OTUP2 = Ll/^k 7 
P2=Hl/^i^S 0 

[0 22 3] BP*. 7**0882 8 9ZfctMND0K2 
9 0, 2 9 1^6«CSBB&, ^ »*HB2 9 2RtfA 
ND0B2 9 3, 2 9 4*»6ftSHBitt, ffllSW&tt. 

[0 2 2 4] v;l/~P:7^>^ • 

2 8 4, 2 8 5(J 4 B2 5CC^J:5*Ctfa£3;hTte 
0, v;l>*-7-W>y -* + -2^#>^2 8 4CC4sl> 

2 9 6ttffl;«SL 2 9 7tt#>?m 2 9 8«^> 
^£02 9 7 tClgg^HV B 3 *«teT*««WEE«£0 
B* 2 9 9tt*-t^«*S. 
[0 22 5 ] sK>^SB2 9 7fC*$l»r. 300- 

3 0 5l£x>/>>*^> hff^COME S FET, 306 

-3 og^^^^^^-c*^,, 

[0 226] CCCC, ME S FET300(i, V 
*K W>C£S8R3ft. KU-/>*KtWfflft^@B2 

[0 227] ME S FET30K 3 0 2tt 

MES FET30Ht Kb 
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-Y>£MES F ET3 0 OCDV-X(cS^Sfl. ME 
S FET30 2« 4 KU^^MES FET301O 

y-^ucigstsn. y-**m;*>»2 9 eictgmztix 

[0 2 2 8] £/c. * 306 ti k -g$:ME S 

FET3 0 l<Dy-~hRtf KW>teg|S£ft, ffidg 

fctfc«ftH«2 8 3 3&>6ffl*S*i*SRT 7^«#/<U 

P i*s«lft3*i*J:9«:«j«S*ir^*. 
[0 22 9 ] +tA^307«, — S^ME S 

F ET3 0 2©y- hRCXKU^XCSSKSJh, flW 10 

tC{4tI^HiS2 83*6fflA3hSr?^UP 1 # 

«te3ftS<fc5tc*«3trr<r>a. 
[0 23 0] ME S FET30 3, 304«, 

ffl^«2 9 6flH3&>6«SR*«L/iit?/ctf)<D*>^ttff 4 

tf 5 f-^>^*£T&9, ME S FET3 03(t V 

ES FET304iJ, V-^*MES FET3 0 3CD 

[0 23 1 ] MES FET3 0 5(t V-** 

MES FET3 0 4<DFU-OK:J£iR3*W y- 20 
>u-f>fc»«3*K FU^>*ffl*iB2 9 6K:ffitt3 
ft, v-xa* & F W>«K:Wfcmh*-C <h *»jh 

[0 23 2 ] g/c, *t^5/*3 0 8tt, -ffi^ME S 
FET3 0 3Oy-hSVFl/^>(C«M3«i % flbM 
Kl{itHlftffi82 8 3*>6ttj#3ft*y^>{I^/DWN 

[0 23 3] *fc, +t^3 0 9tt. -S^ME S 
F ET3 04<Dy~ Fao'FU-fXcSSRStt, ffi» 

WN i#«ite3ft£J:5{t#j&3ft-ci>£ P 
[0 2 3 4.] v;i^:/^-f >y 

2 8 5CCfct,>T, 3 1 0«ffi;fc« % 3 1 1 «#>^8B. 

3 1 2«#>^SB3 1 ltCffittWEVB4*«*&TSffi 
8&^EEffc£Hffi, 3 13B*tA'i/dr-c*4. 

[0 23 5] #>^8B3 1 1 {C*5t,>T, 314- 

3 19(ix>y>>xy>h^(DMES F E T. 320 
-3 2 3tt* + ^#-C&£. 

[0 23 6] CClC, MES FET3 14lt V-Y 
SFU-f>fc««3ft v F W>*WBWE*£HB3 40 
1 2<Dffl*HCcSSR3n. y-*«ja>e> F W>««c« 

<fc5tc3*tTl>£ 0 

[0 2 3 7 ] £/c, MES FET3 1 5, 316{J, 
tftfjiS3 1 0««c*«*»i/Hi*fcifb©#>7»(¥*tT 
5 h^>yx*r*»K MES FET3 15«, FU 
-f>*MES FET3 1 4<Dy-*CC&£S3*i x ME 
S FET3 16«, FW>*MES FET315Q 

v-**c«*I3*i, v-^*ffl*4S3 i ofcsasstiT 

50 
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[0 238] £/c. **<*5/*3 20«, — «8*ME S 
F ET3 1 5<E>y- hftCKFU^XCttRStl. flM 
tcffl*H»aS2 8 3*>^U*3ti4SI£y»5>fi-9/D 
WN2*s«*&3n4J: i 5tc«J5K3*ir^a. 
[0 2 3 9 ] * -m^>£ 3 2 Hi. — a§£ME S 

F E T 3 1 6 oy- hacif F 1/ >«:«KS <&3£ 
&c{£tg&tHg2 8 3*>6l±1^3n^y^>(i^DWN 2 

[0 24 0] *fc, MES FET317, 3 1811 

ft5 bv>isX9V*>*). MES FET3 171J, V 
-^**IWffiE«ftBIS3 1 :2 0{U^Wc8M3ti. M 
ES FET3 18H V-^MES FET3 170 

FW>ccigjK3*iTi>*. 

[0 24 1 ] £/c, MES FET3 19tt V-X* 
MES FET3 1 8©FU-f>CCjE*tS*l, y- h£ 
FU--/>(CJSjR3*K FU-Y>*ffi*«S3 1 0CC««S 

ti, y-x«w»6 Fu^>wec«jb^»nac<!:tBS± 

[0 24 2 ] +t^>^3 2 2«, -KMES 

FET3 1 -7oy-hRC/FUY>«cflM3ti. fM 
«:atH«W»2 83jfc6aWj3ft£r* y'fr^u p 2 

[0 24 3] */c 4 +t^-3 2 3« l — ^ME S 
FET3 1 8*y-h&PFUY><cSM3ti» ftitfS 

cc&«tfttBg.2-8 3 *»6ffl*s n-ssKr * y*m-^/u 

P2#^3ftSJ:3fc*j«3ttTi>*. 

[0 2441C CK, HmER£HB2 9 8tt. H2 
6CC^*Tcfc^(C^3nr^D, H2 6"f, 3 2 5-3 
3 liif^l/^ya»|?©MES FET, 3 3 2-3 
3 5«x>a>^^>F0©MES FET, 3 3 6- 
3 3.9«fitS. 34.0«f^U7^ 3 >i©MES F 
ET*6tt«*-f2t- F"C*4. 

[0 245 ] |gK^ffi^i@S3 1211. 027 

tC^J:^CC»^3nr*5 0, 132 7*. 3 4 2-3 4 
8ttf^U-^> 3 >i©MES FET, 3 49 — 35 
2»x>^>x^> FJgtOME S FET, 353 — 3 
5 6{*igin, 3 5 7(Jr7*l/v>3>f(DMES FE 

CO 24 6 ] cn6K««EE«*iaB2 9 8, 3 1 2 
tt, 02 1 Cc^-T|gtt«E^iaB2 3 4 ilsI-CDlplSS 

MiR<fc3*vcb*K ffittwaE**@B2g 8{c*sc*r 

MES FET3 2 5, 3 2 6 CC-^n^ftfl-SIME 

1 . /ME 1**A2J3*1, ME S F ET3 2 9CCv;I/^ 
y'^-r>y • * + 2 8 4<Dtftf}ffi2 9 6(Dm 
ffiCP-0UT*Enjap3*i*J:5K:«iaE3ti"C(r»4. 

[0 24 7] *3ft. |gibmffi^^0B3 1 2 fCfct^T 
tt, MES FET342. 3 4 3 tt-en^ftfl^ME 

2, /ME2#A2>3ft, MES FET346CC^/U 
^"/^Y>y • **-S/#>:/2 8 5CDffl^S2 9 6 CO 
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[0 24 8] CCSC V mmK&&]®&2 9 8tC*>^T 
i^ME 1 -Hl/^;k I^/ME 1 = L 
gp^, 7>P^i#UNLOCK = HU^ 
(7>P->*ttS0 ~C\ T vVm-^VP f = LU^O 

Xti v T>o-^i#UNLOCK = Ll/^ 
(0**tflS) MES FET3 2 5=0 

N, MES FET3 2 6 =OFF, MES FET33 
5 0^h = LU^K MES FET33 5 = OFF 10 
<hfr*), MES FET3 2 8-33 1S^fiK33 
8, 3 3 9^6«C^@BW, MES FET32 7, 3 
3 5^e>^^HU©cD[eIK<t^D^t^n, i»iSVB3 

flEHSEVDD©l/2i3W; 
[0 24 9] tft&c*tOT, jl^ME 1 =LK;k 

nlock = hu^ (r>a?yRSS) -c, r^yfi 

^UP f = Hb^;KOJ#^CC«, MES FET325 

-OFF. MES FET326=ON, ME S FET 

3 3 5 ©y- h = H MESFET335=0 20 

n£&*k mes fet 3 3 \<Dv-xmm*±m 

U fg»KffiVB3»«H«EEVDDOl/2J:0fc± 

[0 25 0 ] 5Mfr1II£lfc£[II383 1.2CC*H»T 

@#M E 2 = H U-^Jk (t-^/M E 2 = L U-UKD 
EfJ^, 7>n7MI^UNL.OCK = HU^ 

(7>P^«;S) -C, y*>(t#DWN f =LK;l/ 
<D»^ -X«\ T>D^f^UNLOCK = LI/^ 

(Uv9W&) (Dt&ttdCltt, MES FET342=0 
N, MES FET343=OFF, MES FET3 5 30 
2©y-h = Ll/^;K MES FET3 5 2 = OFF 
iftO, MES FET3 4 5^-34 8 J&ZPI&Vi 3 5 
5, 3 5 6^6&4EIB«, MES FET344, 3 
5 2*6ttS«rl5M)Htti«JD»Sti, BWEVB'4 
^®^ffVDDCT)l/2 .t^n^, 

[0 25 1 ] cnCC*tLT % §^ME2 = LK;k ft 
^/ME2 = HU^Jl/©»&, EP^ 7>a ^^if-^U 
nlock^hw (r>u??ttfR) "C, 

^DWN f = HU^;WDit^iCte, MES FET 3 4 
2 = OFF, MES FET34 3-ON, MES FE 40 
T352(D^h = Hl/^, MES FET352= 
ONiftO. MES FET3 4 80V^fEE«ifl 
U |gtb^EEVB4(i^mEVDDCDl/2cfc i 9 4>± 

[0 25 2] CCCC, 12 8(t ^;l^y^-f>y * ^ 
t-^>7'2 84, 2 8 5©ttft*itt?B-rS/c«&©^ 
-fA^t-h-CAl 12 8 AUf- £fit-^D A T A , 
B2 8Btt*n**M-^CLK. @2 8C«7^t^ 
UP1 % H2 8Dtt7?^fifUP2. i2 8E«^^ 
>ffDWNK i2 8 F«y^>fl^DWN2. EI2 50 
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8G&*v;U^y^>y • * + -^*>^2 8 4<Dfcti;b 
mffii 02 8Him^7>{>^- * + 
>*/2 8 5©tB*«i*i. t ,*^Lt:^S. 
[0 25 3 ]EP^ V 

©fitBrt 1 ?*- ^fi-^DATActO ilA/Cl » & J#t^K 

^>i^DWNi=Hu^k KSsy^Xi^/ 

DWN 1 = LU'CJl/.iStl, MES FET3 0 3*** 

• *+-i>#>72 8 4(C«KayaUli&». ffl^S2 9 
60iECP-OUT«TPIt^ 0 

[0 2 54] f-^fifDATA^HU^e, 
LU^;MC5KUft:«£ (SKf-^#/DATA* 

* ^m^c l Kofirtaa^- ^m#da t a «t o 

Tt^»-&tCtt, 7 7 7lW2 = HU^k S^T 
?^W/UP2 = LU'</I/t8h, MES FET3 
1 7##>:WlPfcfTl\ m^J»3 1 0«^67;^^ 
5-Y>y • **-iP#>:/2 8 5 «c«a«s«thii*..- ffl 
^3 1 0©mi^CP-OUTttT»TS. 
[0 2 5 5] f-^DATA*JLU^6 

T * y«^U P 1 = H U"<;k JSfeT y * 
Pl=Ll/^i3tl, MESFET30 27&*#>yif) 
ft*frC^ 7;W7^>^^t-^>^2 8 4^ 
5ffiAH2 9 6<CK»30^nttiU HW#82 9B(OmEE 
CP-OUTOMfl). 

[0 25 6] £/c. ^-^ft-^DATA^HU^^e 

•7 *? c l k (ommf- 2 d a t a * .0 & m& 

rC^iS^tC« v ^>d^DWN2=HI/^k Site 

>gf /D WN 2 = L 1>^J1/ i 3 ti. MES FE 
T3 1 6##>y»fE*m\ v;b^^-Y>y ■ 

^#>:/2 8 5 3^6ffl*i83 1 0 tc«K**jfttiffil/, 
tii^S3 1 OOTO/XP-OUTWLkff-rS. 
[0 25 7] £/c, j)122 8 6«. 0 2 9 CC 

if<J;^M3nt*>^ S2 9*. 3 5 9&S3&feM 
tt*f >S3g> 3 6 0, 3 6 1 tejgfn, 3 62, 3 6 3 ti* 
*^>£, VC, /VCW«IE*Ji8I5aig2 8 7lC«t& 

[0 2 5 8] IEirflI«2 8 7it CKDJl/-:/? * 
Jl/*2 8 6fr6fflaSft**«MflEVC. /VC(Cf£:C 

[0 25 9] cc(c, -7;i/^y^^>y ■ ^^-^^> 

*/2 8 4©fflM2 9 6©mjICP-OUT#_tJ?U 

^;l/^7-f>^' f t^>^2 8 5©ffl* 
3g3 l OCDm/CP-OUT^T^-r-SJi^tC^. Sfl 
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[0 26 0] ctucatur* -7;i/^^>r>y • 

2 8 4 oa#ffi2 9 6 CDHEC P - OU T#T 
Kb. XB, vW77>f>y^t-^>7 , 2 8 5 
<DtH;«S3 1 0omE/CP-OUT#±#T£^tt 
B, MWWBEVC^TBO, »«OTttE/V.C*i±»-r 

So 

[0 26 1 ] COJ: i 5CC«^3nfcm2l|j5fiCT©^a^ 
?B£HS&k:*ji>TB, ^-ffl-^DATAtfA^ti 

-si. {4tat^ms2 8 3 jc*>^r«, mEEMwmmm2 io 

8 7*>6Htt;i**lS*n* ^CLKif-^D 

B, ^P ^ ^ft^C LKcDfttg^x-^fi-^DATACD 
(4tBtcl^^ 2 -£ & cfc 5 (cfft^r & o 
[0 26 2] C0i|^ t ffifflHW^-snwaiHIBe 3 ~C 
B, ^P^^ft^CLKi^-^fi^DATAiOfcitB 

[0 26 3] ^Ut, $ DATA CD lu0(7)®g 
B#CC*5WSi7P ? ^flf C L K i f - ^rfif *i©Klfc 20 

r-^ft^-DATAO^lplOS^ 
■B*«:*rt*S*D9 *fT% C LKif- ^m.-^ DATA <t 

LKfiDHjRSif-^DATAOt:? hKSMtttt 
i©»li3W«l3eSh, W^WCLKOIIiHW. 
^^ff^DATACOtr^ M6iSSS«g»«:— a-T-SJ:^ 
tcv^^7^>^- ^f-^>^2 84, 2 8 5# 

[0 264] CCCC, ^Py^fg-^CLKOSiftK* 5 ^ 
-^f^DATA©^7 hCi£B^J:4 30 

[0 26 5 ] CGWftS. T * ^«#U P f = H U-^l/CC 
3*1.. -?)\,*zf5 4ls>f • ^ + -^tf>:/2 8 4<Dtftt> 

*i, W»«E/VC3&«fi*6ti, *n**«*CLK© 

[0 26 6] Ctiicj^Lt, *P?*M#CLK<&Jg|«! 
»*f-*WDATA©h:9 FK3SHttKJ:D<>Xt» 40 

B, H*ft^fifi#S + =HU^«C3*i*. 
[0 2 6 7 ] COJSS, ^^>ft-^DWN f = H U^;U 
KlStl, -ft-y#>^2 8 5(DU 

*»BE/CP-OUT3WB»6*i. MmEEVCftHSft 
6*1, *BtS«E/VC3WS«>6<l. f0-;fi^CLK 

[0 268]€U, fP^i-ICLKWWr 
-fS^DATAOt? USSSaMKCc— ScXttifit^JH 50 
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NL0CKi^=LU^i3*i 4 fittlHJIl!Jl'-7 p 2 8 

[0 2 6 9 ] COctOtc, C©»2H»«©.^0 7^B 
fflelffitcfcfitf, if * Jt>*y vzfimc-Ftc. pay 

*ffl»D A TACDfcT* hCagnHHc-St-r 
4J:5tettflrr&©r, fita^fflS2 8 2>V>¥4 >£itb 
, IP^, • St!: 

[0 27 0 ] $^O^n 9 f W^HIK<D^3||ffiW r 
•030,031 

S30 p v fS41B©*3l9liH©«fi 

*^-r@BHl?*0, 030*, 3 6 5»fltfBHtt'1'-- 
3\ 3 6 BttffltaaW^-^WlWHB-C**. 
[0 27 1] CCiC (ttBBBII^-^3 6 5B, H5.«C 

^TmE*ijffli^}i^5 7 <t@i8«^(Datt*faE*wai» 

piffle zf 5 6 il3«Cc#fiS;Ufefc©r*S. 
[0 27 2] COlEW«3 6 7 5JS3 1 ^1"- 
cfc^tCtfcJSjSftTfcO, 03 l*. 3 69-37 2tt'j 

6 9^6^ n ? 9{%m> 1 , </>5#tiJ;ft£*i, ji5£tr;U 
3 7 02p*E>* D v2 fl#*2. <*> 6tftftf}3ft, iffiS-fe 
Jl/37 1^^P^fl^*3, *7#Utt7 3tl. Hfii 
•fe;U3 7 2Wf P » * ff-^4>4, 4> 8#tb£i3*i£ J: 

[0 2 7 3 ] g/c, 3 7 3tt^0^g^5*6aSL 

9 fctttfrTS-f 374«^P^i^*L 
*9 3WA*SnStt*l*ffl«"<PD) , 3 7 5Bft- 
^>7* (CP) t 3 7 6^-^7 -/Jl^ (LF) "C 

•fe;U3 6 9-3 7 2<Dmmffl&MW2tiZ>. 
[0 2 7 4] £/c, ffitlHJ8Jl/-^S!JtSl|5||l53 6 6B, 

Hift»am«eHB3 7 8*»w, ^offescoo-cB, 

[0275] c<Dmmge&m&smi&3 i 8 b, 05 cc 
6 7^eai^$n-6f p^ ^ft-^^ i-</>8^ffl-r5 

J:^&cU/c^(7)-C*0, 05{C^Til5if5j»!^-^6 5 

[0 27 6] C©i:M^^/cI3^1»fP-> 
#S£S»tt:*sl>Ttt. ^^fl-^DATA^A^^n 
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7#>6ffi*3*i£*P 5r ^ff-^-C LKi-r-^fi-^D A 

TAi©ffifflRaw*tBsn, mmm\s-7z 6 5 

[0 2 7 7 ] COtg^ tt«nn^-^lMfllHK3 6 6 
Ti*, ^P^^ft-^CLKi^-^fl-^DATAiCDfii 

A T A OMC <t CC&ffl 3 ft£ . 

[0278] -€-Lr, ?-$m-%DATA<Dm®<Dm& 10 
HJfcfcW* * P > ^ft^C L K t $mnv A T A £ 

[0 2 7 9] CCK, ^O^ifCLKOMa^f 
-*fl^DATA<Dt'* HEaSaaGRcfcO fc<6^*§£, 20 
BP*>, ^Pv^fi^CLKOaaaBl^^^M^DAT 

mmf£F8.m^s - = h L-^ucsfr*,, 

[0 2 8 0] C(?«S, T » ?'f!#U P f = H U^UtC 
MECP-OUT^iSfe^n, ^D7^CLK©^ 
[0 2 8 1 ] C*UC*tl,-C. *P **fi#CLK(DJffl« ■ 

^ ^ t # c LK©asa#f r 30 

[0 28 2 ] COJS^I, ^^>f^DWN f = H U^U 
&C3*U ■ ^*-^#>7*2 2 8CD& 

[0283]^ It, ^a^SfCLKOHftft^f 
-^DATA©^^ h^JS^K— BtXttfi<,>JB 
$S&t&£<t. Psr^tftffligKl 9 4#>6fcH;^3ft&U 
NLOCKft^=LU^/l/<b3*i. {iffl|S!«§;U-:7'3 6 40 

[0 2 8 4 ] COcfc^CC, CO*3jU6«<0^n^^|| 

^fi-^CLKO^ai^-^d-^DATAcD^^ Mfc 
iSH«S£<DS5gjWii£3ft. * P 9 ^fl-^C L K<Dm 

5ci^< . SigaRo^itrii^^BiS^to, *p**fl so 
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[0 28 5] *#felEcD*P 9 *?f£0ffiOJ&4ill£0fl • 
• 03 2, 03 3 

03 2 te:£^W<D* P si *«*@K©»4Hi6ffl©«J« 

%^*riaKiar*o, 032*, 3 8 0(2<frffliijj8;t/- 
^ 381 8 0 *ttfflra»! 

[0 28 6] CCK, ffi*HRI»!il/-^3 8 Ott, 05 CC 
^v;U^y^^>^ • ^r-^7j<>^2 2 &£\B\ffiffi 
fiSO^^v;^7 7^>^- ^#>y*3 8 2£ 

[0 28 7] it ffifflRWJl/-^«iaiHB3 8 1 &*, 
05&C*rTP? i'ttfflBBl 9 4. NAND0SS2 2 

6, 2 2 7S1>*P.-^7^^18 6I:^1 CO) 
ttfc^CC, 05CC^TP-^x-7 1 8 BtMd&m 

moUU^n-^Xy (LPF) 383. 384 

[0 28 8 ] CC5C, P-^^^j^3 8 3, 3 8 4' 
RV-?)l5-75J>ff • * + -^#>:/3 8 03 
3«C7n-TJ:5(caiflE3.*irt>-5. ". 

[0 2 8 9] -owU7 ^ 3 83 , 3 8 4Gt*al> 
T, 3 8 6, 3 8.7»%±mWMIS, 3 8 8, 3 8 9 
5*&t/u 3 9 0, 3 9 Ui+t^>^r^^ 0 

[0 29 0 ] v;l/^^-Y>^ • **-^#>y* 

3 8 2CC*fcJl^T v 3 9 2JJIU^ 3 9 3, 3 9 4W8F 
«g (Witf, h * -IzrtO , 3 9 5«*>y'3B 

"C&D, 3 9 6, 3 9 7te#>y*S&3 9 5 ScJ^Ifr^jE V 
B5, VBBifltt&'TSWIWBER^HHr**. 

[0 29 1 ] */c, >K>^|53 9 5{CfcC^T, 3 9 8- 
40 3iiX>y>>*>rf>h^(DMES FET,.40.4 
-4 0 7 

[0 2 9 2 ] CCCC, ME S F E T 3 9 8 tt, h 
*KU-/>«c«*3n, KU-r>*««WEE»*HB3 

J:5tc3*iri^ 0 

[0 29 3] ^/c, MES FET399, 400 

^h^>^^r*0, MES F E T 3 9 9 ii, FU 
-Y>^rMES F ET3 9 8CDV-^(Cft^3n, ME 
S FET400I1 FU-f>*MES FET3 9 9CD 
v-xccs^3n, y-X*ffl*«3 9 2tcSSK3*lT 

[0 2 94] ^/c, +t^>^4 0 4«. — S^rMES 
F E T 3 9 9 <D¥— HSO' F U >CCjggl3*i, ffe^ 

tc»»g 3 9 4 3 imrr v upb 

^*&3 tiZ J: 9 cc«j«3.nrt>*. 

[0 29 5] £tc. * 4 0 5 «, — $g£ME S 
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FET4 0 0<D^-h;&£>* FUYXCSttdft. 

[0 29 6] £/c, ME S FET40K 4 0 2tt, 
ffl^7S3 9 2BfJ^6«86*S6lyiitf/c«)©#>^»f¥& 
It^ h^>^X*r&0, ME S FET401U y 
-*£fg»II!£#S£[H&§3 9 7(Dffl;^c®£|£tv M 
ES FET402{J, y-**MES F E T4 0 \ <D 

[0 29 7 ] £/c. ME S FET40 3(t y-X* 10 
ME S FET4 0 2<DFl^>«cSH*3ft, y-h& 
FUY>fcJSiR«*ti % KU-/>*ffl^>»3 9 2fcg|«S 

*v y^«»6Pu^>ffiec«ijiW8^2c£«i»± 

[0 29 8 ] */c. *t^406tt l — ffi£MES 
FET40 hKCXFU^CCffittSh, ffi#e 

[0 299 ] £/c. * ir^i/* 4 0 7 « s — S^rME S 
F ET4 0 2£>y- FSO*FU-f>(cS3R$*i, f6S 20 
KSW83 9 3^6a^Sn4S«^>S#/DWN 
B*«lft3ti*J:5«:«JsS3tirc^. 
[0 300] £/c, S81bmEES£3ll33S3 9 6, 3 9 7 CC 
*5l>T* 4 0 8-4 1 UJf^U^a^MES - 
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